Introduction

40
Polarimetric weather radars make use of the oblate shapes and high degree of orientation 41 of raindrops in order to better estimate rainfall rates from the retrieved raindrop size 42 distributions (Seliga and Bringi 1976; 1978) . As a first step, they utilize the differential 43 reflectivity (Zdr) along with the conventionally measured co-polar reflectivity (Zh), to reduce 44 uncertainties in estimating the drop size distribution within the radar pulse volume (Bringi 45 and Chandrasekar 2001). 46 The equilibrium shapes of raindrops are size dependent (Beard and Chuang 1987) and 47 they are generally approximated by oblate spheroids whose axis ratios (minor to major) 48 decrease monotonically with increasing size. Drops with diameters smaller than 0.8 mm can 49 be considered almost spherical. For larger drops (>2.5 mm) the concept of dynamic Asymmetric drops were inferred from 2DVD measurements in a highly-organized line 60 convection rain event described in Thurai et al. (2013) . During this event a significant 61 fraction of drops (around 30%) within the line convection were asymmetric. Eight individual 62 asymmetric drops were chosen from the 2DVD measurements to reconstruct their 3D-shapes 2015). Scattering calculations for the individual asymmetric drops showed that the single 66 particle differential reflectivity (Zdr) values differed from those calculated assuming 67 rotationally symmetric shapes. Differences were also seen in the case of (single particle) 68 specific differential phase (Kdp factor) as well as linear depolarization ratio (LDR). 
Validation of the MoM-SIE method
178
The single particle differential reflectivity, Zdr (expressed as a ratio) is given by: and is calculated using: exhibit  dependence, as we saw earlier in Fig. 3 , it is necessary to choose the correct  angle, 363 particularly for the Zdr calculations. In our case, the azimuth angle from the radar to the 364 2DVD site was 52 degrees, and our reconstruction of drops is referenced to the true North 365 (since the 2DVD was aligned in such a way that this criterion was met), hence we chose the 366 same value for . In Fig. 8 , we compare the single particle Zdr for  = 50, 110, and 180 32.5 dB a well-designed antenna capable of system LDR limit of -36 dB would be required 446 (the UK C-band operational radars approach the -36 dB system limit and they routinely 447 measure LDR to detect wet snow aloft; Sandford et al. 2017).
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